Bílovice nad Svitavou (Brno region). Findings on the occurrence, development and harmfulness of both forms of the chrysomelid were obtained by field and laboratory studies. The paper was divided in two related parts. Part 1 deals with the hibernation of beetles, their host species, feeding, reproduction and natural enemies (Urban 2007) . Part 2 of the paper deals particularly with the development and feeding of larvae and maturation feeding of young (this year's) imagoes before leaving for winter habitats.
G. lineola is a widely distributed Palaearctic species with the centre of occurrence in boreal parts of Eurasia. It tends to mass reproduction and, therefore, in entomological and forest protection literature, it is considered to be a pest. Ecologically, it is related to moist places mainly on banks of watercourses and reservoirs. In Moravia, parent (last year's) beetles fly in budding and newly unfolded leaves in the first half of May. In the CR, the alder biological form most often colonizes A. glutinosa and the willow form S. viminalis L., S. caprea L. and S. triandra L. During a 7 to 10-day maturation feeding on leaves of host trees, females sexually mature beginning to lay eggs. They place them into clutches of 3 to 20 (on average 14) on the abaxial face of leaves. During 2 to 2.5-month feeding, they damage on average 22.6 cm 2 leaves. The females reproduce for a period of 1.5 to 2 months and then die. Females of the willow biological form lay 457 to 791 (on average 612) eggs, females of the alder form up to 687 eggs (Urban 2007) .
There are many simplified and sometimes also inaccurate data in literature on the development and harmfulness of G. lineola larvae. Eckstein (1897) writes that larvae live (similarly like larvae of L. capreae) on S. caprea where they skeletonize leaves. According to Nüsslin and Rhumbler (1922) and Escherich (1923) larvae hatch from eggs after 1 to 2 weeks skeletonizing leaves from the abaxial face. They damage leaves from the shoot top, unlike "blue chrysomelids" (Phratora spp. and Plagiodera versicolora [Laich.]) where the procedure of feeding is reverse. Ikonen et al. (2003) found that fullygrown larvae and pupae of alder populations always showed higher mean weight than larvae and pupae of willow populations regardless of whether they lived on the alder or on the willow.
Further details on the development of larvae were given by Kožančikov (1958) . According to the author larvae develop on the abaxial face (rarely also on the adaxial face) of leaves. They skeletonize leaves either individually or in smaller groups. They complete their development in captivity on willows or poplars, although the author never found the chrysomelid on poplars. According to Kožančikov (1958) larvae can successfully develop on Betula pubescens Ehrh. or A. glutinosa, however, not on A. incana Moench. Newly hatched larvae of the willow biological form consumed only S. nigricans Sm. in rearings whereas larvae of the alder form preferred the alder at 71% and the willow at 29%. Thus, the willow form is specialized to willow nutrition whereas the alder form can consume both alder and willow leaves (although the alder much more). Starving larvae of the willow form consumed alder leaves reluctantly showing, however, high (80%) mortality. Larvae of the first generation of the willow form developing on Populus tremula L. showed high (80-90%) mortality and generally good growth. In the 2 nd generation, the mortality of larvae declined to a half ranging within the limits 40-60% up to the 12 th generation. However, not even after 12 generations did larvae fully adapt preferring willow to aspen (Kožančikov 1958) . Brovdij (1968 Brovdij ( , 1973 gives valuable findings on the preimaginal development of G. lineola. According to the author mainly smaller larvae are negatively phototropic because they occur on the abaxial face of leaves thereby fading from direct insolation. Particularly excessively dry weather affects unfavourably the development of larvae. Thus, up to 30% larvae can succumb. At low relative air humidity, larvae hardly moult and their development extends. Under warm and sunny weather, however, larvae (similarly like beetles) feed more intensively than under cold or windy weather. In the course of skeletonizing they do not damage the upper epidermis of the main or lateral veins of leaves. Maisner (1974) summarized findings on the occurrence, biology and harmfulness of the chrysomelid. According to him larvae skeletonize leaves at the beginning jointly. Later, they spread and damage leaves individually. In the absence of food they also can (similarly like beetles) damage buds and fine bark of shoots.
Food preference of G. lineola is in close relation to the preference of tree species at egg laying (Wirén, Larsson 1984; Seldal et al. 1994) . The preference at egg laying reflects the suitability of leaves for the development of larvae. Larvae are relatively immobile and, therefore, they have only limited possibilities of food selection. They develop optimally on preferred species and full-grown larvae attain higher weight. In experiments carried out by Larsson et al. (1986) , beetles preferred the leaves of S. × dasyclados Wimm. (= S. cinerea L. × S. viminalis) clones which grew at poor light and good nutrient supply when the leaves contained a low total concentration of phenolic substances. According to Tahvanainen et al. (1985) the chrysomelid colonizes preferentially species with the low content of salicin in leaves. However, it is evidently adapted to the high concentration of the glucoside salidroside in leaves of S. triandra. Considerable diversity of phenolglucosides in willow leaves is considered to be a selective force which controls (through the process of adaptation and specialization) the evolution and perhaps even the creation of the species.
For example, Kendall et al. (1996) mentioned repellent and inhibitory (according to Kolehmainen et al. 1995 also stimulation) effects of phenolglucosides in leaves of willows. The development of the chrysomelid can also be negatively affected by proteinase inhibitors the formation of which is induced by injury in leaves of A. incana (Seldal et al. 1994) . Through the damage to host trees the quality of food gets worse (e.g. the content of nutrients, tannins and phenolglucosides is changed) (Raupp, Sadof 1991) .
Larvae of G. lineola can live on a broader spectrum of willows than e.g. larvae of Phratora vitellinae (L.). They have no dorsal glands excreting defensive secretions, the precursor of which are phenolic glucosides (e.g. salicin) contained in leaves. According to Denno et al. (1990) larvae develop well on S. viminalis (poor in salicylates) and S. fragilis (rich in salicylates) and poorly on S. × dasyclados (rich in other phenolic compounds than salicylates). Häggström and Larsson (1995) , Häggström (1997) , Häggström and Anderson (1997) tested the mortality of larvae on trophically optimum S. viminalis and suboptimum S. × dasyclados and their hybrids. On S. viminalis, larvae developed more quickly showing lower mortality and large size than on S. × dasyclados. The suitability of hybrids as against the parent tree species was intermediary. Studies of these authors proved a hypothesis that insects developed slowly on unsuitable plants. Thus, larvae are subject to the effect of natural enemies for a long time. Particularly eggs and larvae of the first instar are exposed to the pressure of opponents (Höglund et al. 1999) .
Easily vulnerable neonatal larvae of G. lineola show a trend to look for various shelters on S. viminalis (e.g. rolled down leaf margins, terminal buds, large veins and galls) (Larsson et al. 1997) . The shelters provide a suitable microclimate (above all higher moisture) and partly also protection from nonspecific predators. Larvae develop better in the shelters and their mortality is also lower. Leaves of S. bicolor Willd. (= S. phylicifolia L.) from wetlands are of lower quality for the nutrition of G. lineola as compared to leaves of the willow growing at dry places (Sipura et al. 2002) .
Nevertheless, young larvae (particularly larvae of the 1 st instar) do not thrive well at dry sites in spite of the higher quality of food. On the other hand, their development is optimal at moist sites. In laboratory rearings of Sipura and Tahvanainen (2000) , imagoes preferred shade leaves to leaves of trees from open locations. Larvae on shade leaves also developed better. However, the situation was quite different in nature. Therefore, the authors assumed that the outdoor environment (in spite of the lower quality of sunlit leaves) was more favourable for the occurrence and development of the chrysomelid. Björkman et al. (2000) studied the effects of the quality of S. cinerea leaves (assessed according to the length of shoots) on the development of larvae, fecundity of females and the density of unspecialized predators. In the stand part with the pest gradation (where the length of shoots was 72% higher), larvae developed in the same way and females were of the same fecundity as in the stand part free of the pest gradation. However, in an area free of gradation, the density of non-specialized predators was significantly higher.
Bogacheva (1998) studied the adaptation of Chrysomelidae to climatic unfavourable conditions in the area of the lower Ob River. At the increase of temperature from 10 to 20°C, the growth and development of larvae accelerate nearly 3.8 times. With decreasing temperature the period of the growth of larvae extends substantially less than the period of moulting. The period of moulting of the larvae of Galerucinae is about 2 to 5 times longer than that of Chrysomelinae (Bogacheva 1998). Veteli et al. (2002) dealt with the effects of supposed global climatic changes (increased temperature and CO 2 concentration) on the quality and quantity of the aboveground biomass of willows (and the development of larvae).
MATeRiAL And MeThOdS
The alder biological form of G. lineola was studied in 3 to 20-years-old stands of A. glutinosa and A. incana (at an altitude of about 650 m), Polnička Forest District (Forest Enterprise of Dr. R. Kinský, Žďár nad Sáza-vou) in 1995 to 1998. The willow form was studied on S. triandra, S. viminalis and S. caprea shrubs of the same age in riparian and accompanying stands of the Svitava River (at an altitude of about 235 m) in the stretch between Bílovice nad Svitavou and Adamov (former Brno-venkov District) in 1999-2006. Moreover, the chrysomelid was also studied in laboratory rearings on alder and willow leaves during the growing season. Particular instars of larvae were determined according to the micrometrically measured width of the cranium. A leaf area damaged by larvae and this year's imagoes was measured with a planimeter. Further details on the studied localities and field and laboratory operations are given in Part 1 of the paper (Urban 2007).
ReSULTS And diSCUSSiOn embryonal development
Under natural conditions of Moravia, eggs of G. lineola occur usually from mid-May to the end of July or beginning of August. At this time, the light phase of the day extends and mean daily temperatures usually increase. The increase in temperature is closely related to the relative atmospheric humidity, which is of great importance for the embryonal development. Relatively high demands of the chrysomelid on moisture are reflected in the preferential colonization of shrubby species growing on waterlogged or flooded sites close to waters. Through evapotranspiration, the relative humidity increases in the ground layer. This humidity stimulates the development of embryos and larvae (particularly of the 1 st instar). The immediate contact of eggs with the leaf parenchyma also shows positive effects on the embryonal development and hatching of larvae. As mentioned in Part 1 (Urban 2007), females lay eggs usually on small spots with removed epidermis. Eggs obtain water from leaf tissues and thus, their dimensions gradually increase during the embryonal development. For example, the mean length of eggs of the willow biological form increases by 19.4% and width by 29.8% (Fig. 1) .
Under favourable conditions, the embryonal development takes 12 to 15 days (Brovdij 1973) . In Scandinavia, larvae hatch after 2 to 3 weeks (Häggström, Larsson 1995) and in Iran after 12 to 16 days (Sadeghi et al. 2004) . At the studied localities in Mora- via, larvae hatch usually after 10 to 14 (on average 12) days. Under laboratory conditions, the embryonal development lasted 7 to 11 (on average 9) days (Tables 1 and 2). It follows that embryogenesis shortens with the increasing environment temperature. Egg larvae leave egg envelopes through irregular (as a rule lateral) 0.34 × 0.24 mm holes (Fig. 2) . Larvae never consume egg envelopes after eclosion (unlike larvae of Plagiodera versicolora
). Newly hatched larvae darken during about 3 hours and begin to ingest during several other hours (when their body integuments get hard).
development of larvae
Free-living larvae of G. lineola occur on the abaxial face of leaves. Only older larvae occur sporadically also on the adaxial face of leaves under cloudy weather. Younger larvae live usually in smaller groups, older larvae spread on leaves and live mostly separately. At a colder locality in the Žďár area, larvae occur on trees from the beginning of June to the end of August. At a climatically more favourable locality in the Brno area, larvae occur usually from the 3 rd decade of May to the beginning of August.
Literature data on the period of the occurrence of larvae differ. In Bavaria (nearby the frontier with the CR), larvae were found on A. glutinosa (rarely on A. incana), namely from 17 June to 25 September (most abundantly in mid-July) (Gharadjedaghi 1997). In Sweden, larvae feed from May to the beginning of August (Häggström, Larsson 1995; Larsson et al. 1997) . In Spain, larvae begin to hatch at the beginning of June and live about one month on the abaxial face of leaves (Vicente et al. 1998) . In Iran, larvae of the 1 st instar occur already in the Sadeghi et al. 2004 ). The first instar takes there 5 to 6 days, the 2 nd instar 5.5 to 7 days and the 3 rd instar 7 to 10 days. In Ukraine, the first larvae hatch already in mid-May and their development takes 27 to 30 days (Brovdij 1973) .
Larvae of the 1 st instar of the alder biological form of G. lineola live in the Žďár area on average 9 days, in the laboratory 5.7 days. Within the period, they damage on average 0.4 cm 2 leaves of A. glutinosa and 1.0 cm 2 leaves of A. incana (Table 1 ). Larvae of the 1 st instar of the willow form live in the Brno area on average 7 days, in the laboratory 4.5 days. Within the period, they damage on average 0.2 cm 2 leaves of S. fragilis and defecate on average 231 frass pellets (Tables 2 and 3 ). Frass pellets are black, on average 0.2 mm long and 0.04 mm wide (Table 4) . Holes reach the upper epidermis which remains always undamaged. Leaf veins including vein anastomoses remain also intact. Around the venation, larvae usually leave remnants of intact leaf tissues which often reach greater diameters than feeding marks. The cranium of larvae of the 1 st instar of the alder biological form is 0.28 to 0.39 (on average 0.33) mm wide. The cranium of larvae of the willow form is 0.27 to 0.36 (on average 0.31) mm wide (Fig. 5) .
Larvae of the 2 nd instar of the alder biological form develop in the area of Žďár on average 8 days, in the laboratory 5 days. They damage on average 1.2 cm 2 leaves of A. glutinosa and 2.7 cm 2 of A. incana ( Table 1) . Larvae of the 2 nd instar of the willow form develop in the Brno area on average 6 days, in the laboratory 3.5 days. Within the period, they damage on average 0.65 cm 2 leaves of S. fragilis and defecate on average 231 frass pellets of the mean length of 0.5 mm and width 0.09 mm (Tables 2, 3 and 4). Larvae skeletonize, usually separately. They bite irregular feeding marks of a diameter about 0.8 mm into the leaf blade (Figs. 3 and 6). They do not damage lateral veins and usually even vein anastomoses. They leave only minimum remains of intact tissues along veins and anastomoses. The cranium of larvae of the 2 nd instar of the alder biological form is 0.43 to 0.61 (on average 0.52) mm wide. The cranium of larvae of the willow form is 0.39 to 0.57 (on average 0.49) mm wide (Fig. 5) . Full-grown larvae of the 2 nd instar stop to ingest and prepare for moulting on average for a period of 6 hours. The actual ecdysis takes only 10 to 15 minutes in the laboratory. Newly hatched yellowish larvae of the 3 rd instar remain in exuviae by their tail-end for a period of about 2.5 hours. About 3 hours after moulting, larvae are almost black. They begin to ingest 8 to 10 hours after moulting. The whole process of moulting takes 14 to 16 hours, in nature about 1 day. Larvae of the last instar (3 rd ) of the alder biological form develop in the Žďár area on average 11 days, in the laboratory 7 days. Within the period, they damage on average 8.1 cm 2 leaves of A. glutinosa and 8.8 cm 2 leaves of A. incana (Table 1) . Larvae of the 3 rd instar of the willow form develop in the Brno area on average 8 days, in the laboratory 5 days. On average, they damage 3.2 cm 2 leaves of S. fragilis and defecate on average 595 frass pellets of the mean length of 0.8 mm and width 0.17 mm (Tables 2, 3 and  4) . As a rule, they skeletonize leaves and sometimes also punch the youngest leaves. They damage leaves separately, often including fibrous anastomoses and fine ends of lateral veins. Feeding marks of larvae of the 3 rd instar of the alder biological form are on average larger (about 2 mm) than feeding marks of larvae of the willow form (about 1.5 mm) (Figs. 3, 6 and 7) . The cranium of larvae of the last instar of the alder biological form is 0.68 to 0.93 wide (on average 0.82) mm. The cranium of larvae of the willow form is 0.68 to 0.86 (on average 0.77) mm wide (Fig. 5) .
Larvae of all three instars of the alder biological form of G. lineola developed in the area of Žďár on average 4 weeks (in the laboratory on A. glutinosa 16.3 days and on A. incana 19 days) ( Table 1) . Larvae of the willow form developed in the Brno area on average 3 weeks (in the laboratory 13 days) (Table 2). Larvae of the alder form damaged on average 9.7 cm 2 leaves of A. glutinosa and 12.5 cm 2 leaves of A. incana ( Kožančikov (1958) , larvae of the alder biological form attain higher mean size than larvae of the willow form. Larvae of the alder biological form develop in nature and laboratory 1.3 to 1.5 times longer than larvae of the willow form. The average leaf area damaged by larvae of the alder biological form is also 1.6 to 3.1 times larger as compared with the average leaf area damaged by larvae of the willow biological form. A. glutinosa is trophically much more suitable for the alder 
Pupation of larvae and hatching of imagoes
Larvae of the 3 rd instar of the alder biological form of G. lineola grow up in the area of Žďár usually from the end of June to the end of August. Then, they leave their host trees and come down to the ground along the tree stem (according to some data they fall to the soil surface). In litter or in the surface layer of soil (at a depth of 3 to 4 cm), they make a pupal chamber with smooth walls ("earth cocoon"). According to Brovdij (1973) larvae pupate in chambers placed at a depth of about 5 cm (maximally 8 cm) and according to Sadeghi et al. (2004) at a depth of 5 to 10 cm at the stem foot or near the tree base.
In the pupal chamber, larvae prepare for pupation for about 4 days (in the laboratory on average 3 days). The actual stage of pupa takes about 8 days (in the laboratory on average 7 days). Newly hatched (i.e. this year's) imagoes remain in chambers for about 3.5 days (in the laboratory on average 3 days). In nature, the chrysomelid occurs in a chamber 13 to 18 (on average 15.5) days, in the laboratory 10 to 16 (on average 13) days (Tables 1 and 2 ). The total period of the chrysomelid development in soil is affected by the soil temperature. At lower mean temperatures in May 1996, the chrysomelid developed in soil on average 14 days, at higher temperatures in June and July only 12.5 days (Table 2) . Young beetles then leave the chambers and appear on host trees. According to Maisner (1974) the stage of a pupa takes 6 to 7 days, according to Sadeghi et al. (2004) 7 to 9 days.
Maturation feeding of this year's imagoes
In the area of Žďár, young (this year's) imagoes of the alder biological form of G. lineola occur on trees usually from mid-July to the end of October. Under favourable weather (e.g. in 1995), imagoes were found on alder trees even at the beginning of November (Table 5 ). In the Brno area, this year's imagoes of the willow biological form occur on trees usually from the end of June (i.e. about 2 weeks earlier) to the end of August (exceptionally till the beginning of September). In Bavaria, this year's imagoes occur on alders from mid-July to mid-October (maximum abundance at the end of August and at the beginning of September) (Gharadjedaghi 1997). In the Baltic region, imagoes hatch from mid-July to the beginning of September (Kožančikov 1958) . In Iran, according to Sadeghi et al. (2004) (Table 5 ). In the course of the first two weeks, feeding of imagoes was most intensive (about 50% of the total damaged area). Imagoes ingested food to a small extent until mid-November when the infection by Beauveria bassiana (Bals.) Vuill. occurred in rearings. In other rearings, 69% imagoes lived till 22 November when the rearing was finished (Table 6 ). Maturation feeding of this year's imagoes of the alder biological form takes in nature on average 3 weeks. Imagoes do not copulate and do not lay eggs before leaving for winter habitats. Under laboratory conditions, females laid eggs only sporadically, namely as late as in the second half of November (Table 6) .
On the other hand, this year's imagoes of the alder biological form reared in the laboratory about 24 June 1996 (from eggs laid 16 May 1996) inten- sively damaged leaves of A. glutinosa for a period of 3 to 5 weeks. Until the end of October, they damaged on average 27.7 cm 2 leaves. About after a week feeding, they mated first and laid the first eggs. Within the 2 nd and the 5 th week, females laid on average 97.5 eggs. During August to November, imagoes died (Table 7) . Interesting findings were obtained through rearing 5 males and 1 female, which hatched in the laboratory on 3 July 1998. These imagoes were reared from eggs laid on 27 May 1998 by last year's females. While females lived only 54 days, males lived on average 225 days (till February of the following year). Imagoes damaged on average 30.4 cm 2 leaves of A. glutinosa and females laid 687 eggs. In the period of the most intensive reproduction, they laid 240 eggs per week, i.e. 34.3 eggs per day (Table 8) .
Through numerous laboratory studies it has been demonstrated that food consumption (assessed according to the damaged area of leaves) is much lower in males than in females. For example, this year's males of the willow biological form (reared from eggs on 21 June 2006) damaged on average 17.6 cm 2 leaves of S. caprea. They lived on average 140 days and produced on average 2,796 frass pellets of a total volume of 33.0 mm 3 . Individually reared (unfertilized) females lived on average 162 days and damaged on average 30.9 cm 2 leaves (i.e. 1.8 times more than males). Females produced on average 5,085 frass pellets (i.e. 1.8 times more than males) of a total volume of 70.2 mm 3 (i.e. 2.1 times more than males) and laid on average only 182 eggs. However, imagoes reared in parent pairs (1 ♂:1 ♀) damaged on average 36.6 cm 2 Salix caprea (from 1 January 2007 other species of Salix) (i.e. 1.2 more than individually reared females). Males lived on average 122 days, females 131 days and produced together on average 5,353 frass pellets. Fertilized females laid on average 528 eggs (i.e. 2.9 times more than unfertilized females). It follows that imagoes of the same sex (without possibility of copulation) lived 1.1 to 1.2 times longer, but damaged on average 1.5 times smaller leaf area than imagoes living in co-educated rearings. Separately reared females laid nearly 3 times less eggs than imagoes in parent rearings (Table 9) . Thus, the presence of individuals of the opposite sex markedly stimulates both feeding and reproduction of this year's imagoes. Nevertheless, some this year's fertilized as well as unfertilized females laid eggs at the end of year or at the beginning of the next year. It means that this year's females of the willow biological form of G. lineola do not tend to establish the 2 nd generation even in the laboratory. It is also demonstrated by results of other numerous rearings of this year's imagoes (Tables 10  and 11 ). The tables also show that the average damaged leaf area on S. caprea is 1.4 to 1.7 times larger than on S. fragilis.
Generation conditions
Many-year studies have demonstrated that G. lineola has one-year development in Moravia. Only in the warmest parts of Moravia, a small population of this year's beetles can sexually mature still in the same year and establish the 2 nd generation (Urban 1981). This year's imagoes of the alder biological form finish their feeding in the area of Žďár usually in October whereas imagoes of the willow form in the area of Brno already at the end of July and in August. According to Maisner (1974) this year's beetles search for hibernation shelters in August and September, according to Gharadjedaghi (1997) in September and at the beginning of October. However, literature data speak about 3 generations (Eckstein 1897) or even four generations per year (Nüsslin, Rhumbler 1922; Escherich 1923; Živojinovič 1948; Gäbler 1955; Koehler, Schnaider 1972 etc.) . It is necessary to consider these statements to be improbable.
Under laboratory conditions, the alder biological form of G. lineola produced 2 generations on A. glutinosa and the willow biological form 3 generations on S. fragilis (Fig. 9) or even 4 generations per year (Tables 12 and 13 ). Already the 3 rd generation of females laid eggs only minimally and the 4 th generation not at all. Imagoes which did not lay eggs damaged on average 8 cm 2 leaves of S. fragilis before leaving for hibernation shelters. Fig. 10 depicts the average leaf area damaged by imagoes of the particular generations of the willow biological form on S. fragilis in 1999 (including the average number of laid eggs and the average life span). Fig. 11 demonstrates the same indicators (except the average life of imagoes). The figures show that the average leaf area of S. fragilis damaged by imagoes of the 1 st generation was 21.0 cm 2 in 1999 and 22.8 cm 2 in 2006, i.e. the same or higher than in the last year's imagoes. Imagoes of (Table 14) .
natural enemies
Part 1 briefly discusses natural enemies of the last year's imagoes of G. lineola (Urban 2007) . The development of larvae is particularly unfavourably affected by dry weather worsening not only the embryogenesis and eclosion of egg larvae but also further development of larvae. Excessive dry weather impedes ecdysis, prolongs their development and increases mortality even by 30% (Brovdij 1973) . Immature bodies of the 1 st instar are most liable to drying up. Therefore, particularly young larvae often hedge against climate variations by means of hiding in various shelters. On suboptimal host species (e.g. on S. × dasyclados), larvae develop for a longer time and, therefore, they are subject to various predators more than on the trophically optimum S. viminalis (Häggström, Larsson 1995; Häggström 1997) .
The larvae of G. lineola do not have (unlike some other species of chrysomelids) any dorsal defensive glands, but in the case of danger, they are able to move flatly by their tail. This defensive behaviour often malfunctions as evidenced by the very high mortality of larvae caused by common predators (e.g. various species of Heteroptera, Neuroptera, Aranea, Formicoidea etc.). For example, parasitic chalcid flies of the genus Tetrastichus Hal. (Eulophidae) destroy up to 50% eggs in Ukraine (Brovdij 1973 2 nd half of September and at the beginning of October, i.e. at the time when all healthy beetles were already hidden in winter shelters. In addition to insect predators, beetles of G. lineola are killed e.g. by Aves, Amphibia, Reptilia, Insectivora, Chiroptera etc.
harmfulness
Galerucella lineola is an important pest of osier plantations (Escherich 1923; Tuinzing 1946; Kovačevič 1957; Wagner, Ortmann 1959; Urban 1981; Kendall et al. 1996; Höglund et al. 1999; Sage et al. 1999 etc.) . In Armenia it is considered to be a pest of forest nurseries (Arnoldi et al. 1955) , in Ukraine a pest of willows and alders (Brovdij 1973) and in Iran a pest of alders (Sadeghi et al. 2004) . In Norway the chrysomelid damages A. glutinosa, which was abundantly used there as a food for cattle in the past.
The last year's (parent) beetles colonize ends of intensively growing shoots in spring. During 2.5 to 3-month maturation and regeneration feeding, they damage on average 22.6 cm 2 A. glutinosa or S. caprea. From the 3 rd decade of May or from the beginning of June, larvae also begin to take part in the defoliation of newly unfolded leaves. During a 3 to 4-week devel- 
